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Women of the Scientific Revolution: The Forgotten Scholars
Emilie du Chatelet once said “judge me for my own merits, or lack of them, but do not
look upon me as a mere appendage to this great general or that great scholar” (Bodanis). Du
Chatelet, unknown to many, was an 18th century French woman who played a “crucial role in
the development of science” through her study of mathematics and physics (Bodanis). Many are
familiar with the achievements of famous scientists such as Galileo or Newton, but little is
known about the scientific contributions that were made by women such as Emilie du Chatelet.
Throughout history, the sciences have been dominated by men, but the Scientific Revolution
began to open the door to women who wanted to participate in the sciences and enter into a
career of their own. Despite the struggle and isolation that women scientists often felt during the
Scientific Revolution, it was the first time women began to engage in these disciplines and the
sciences. Sophie Germain and Maria Sibylla Merian were two women who managed achieve
greatness in the fields of Mathematics and the Biological Sciences.
Prior to the Scientific Revolution, during the 16th, 17th and 18th centuries, women were
expected to conform to the traditional views of society, that is, to marry and have children.
Sixteenth century England was a hierarchical society in which everybody, “male and female,
[were] supposed to know his or her place” (Lambert). In theory, married women were supposed
to obey their husbands, yet there also emerged the idea that men should treat their wives gently,
as one writer compared women to “glass vessels that needed careful handling” (Lambert). In
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addition, many believed women were considered to be only good for conceiving children. Some
women however, were privileged with an exceptional education very similar to those of young
men. This change in the way that female education was viewed first appeared at the beginning
the 16th century when the ideas of Humanism were introduced.
In contrast to the purely religious scholasticism that preceded them, Humanists were
strong advocates of education and the study of ancient Greek and Latin text as well as the
education of women (Balmuth). Sir Thomas More was one such advocate and is held responsible
for the decision to advance the education of upper class English women of the 16th century in
such subjects as “classical literature, philosophy, mathematics, astronomy, physics, logic and
rhetoric” (Balmuth). By 1540, the idea of a classical education had become acceptable for upperclass women. This continued with the spread of Protestantism and under the influence of Queen
Elizabeth I. The fact that Elizabeth was an educated woman helped the cause of advanced
education for women, as reflected in the writings of Richard Mulcaster. Mulcaster wrote:
that young maidens can learn, nature doth give them, and that they have learned
our experience doth teach us;... what foreign example can more assure the world
than our diamond at home;... if no example did confirm it that young maidens
deserve the training, this is our own mirror, the majesty of her sex doth prove it in
her own person, and commends it to our reason (DeMolen 133).

The Scientific Revolution (1550-1700) introduced the idea that the universe and
everything in it work according to the laws of nature which are discoverable by means of reason
(Hatch). This reasoning was straying away from previous thinking which entailed that God was
the creator of the universe and had complete control over individuals’ lives. This idea of “New

Hasan 3
Science” was complicated, for it seemed “to loosen the moorings of everything that educated
people thought they knew about their world” (Kishlansky). Commonly referring to ancient texts
for the scientific knowledge, European thinkers had finally come to question the “certainties of
the past” (Kishlansky). The New Science was essentially materialistic and mathematical;
materialistic due to the realization that the universe is composed of matter in motion and
mathematical from the realization that calculation “had to replace common sense as the basis for
understanding the universe” (Kishlansky). Beginning with Nicholas Copernicus (1473-1543)
who asserted his theory of a sun-centered cosmos and ending with Isaac Newton (1642-1727)
who proposed universal laws and a Mechanical universe, the Scientific Revolution changed the
way people viewed society.
Although founded in 1666, women were not permitted by law to become members of
England’s Royal Society until 285 years later (Holmes). In Victorian Brittan, the very idea of
women participating in “serious science” (with the exception of botany and geology) was widely
ridiculed. Even botany was regarded as “morally perilous” with its naming of sexual parts
(Holmes). Within this era arose the assumption that physiologically, the female brain could not
cope with mathematics, experimental proofs, or laboratory procedures. Yet, as Richard Holmes
wrote, “more even than their male colleagues, they [women] had a gift for imagining the human
impact of scientific discovery” and explored and questioned it. Furthermore, in being excluded
from the Royal Society, women saw “a life of science in a wider world,” and posed questions
about its duties and responsibilities. Despite their curious and able minds, during this time a
female’s education was centered on running an efficient household while many wealthy young
men were given the highest opportunities to pursue an education and thus able to pursue a
scientific career.
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While many advocated for women’s education and though it would have been ideal for
women of every class to be literate enough to read the Bible, realistically those able to pursue
such an education were the wealthy. Available schooling for women was very limited and poor
women had no opportunity. There is little evidence to account the precise number of primary
schools offered and girls were rarely permitted into grammar schools (Balmuth). There were
some female boarding schools for the wealthy, yet their objective was to develop “socially
acceptable” women rather than learned (Balmuth). Women during the time believed that a
woman’s social life and morality could be endangered by too much learning, and many mothers
often disapproved of their daughter’s affiliation with academics.
The struggle for recognition of women in academia began long before the Scientific
Revolution. In the mind of Martin Luther, women were “an absurdity” and were “good for
nothing,” not even housewifery (Mozans). Michael de Montainge expressed an old age prejudice
towards women by refusing to regard women as “anything but a pretty animal,” while French
Renaissance writer Francois Rabelais believed that in creating women, nature had “lost the good
sense which she had displayed in the creation of all other things” (Morzans). Such strong views
as these only made it difficult for women to share their ideas with society. For hundreds of years
women were thought incapable of producing ideas or work beneficial to society and it wasn’t
until the introduction of the New Science that this began to change.
The questioning of nature and its composition was the foundation for the New Science.
Much of the useful medical knowledge, for example, came from herbalist studies. Similarly, the
most reliable calculations of planetary motion came from astrologers ((Kishlansky). By the
middle of the seventeenth century, however, the New Science had been firmly established
throughout Europe. Royal observatories were created for astronomers, colleges of physicians for
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doctors, and laboratories for chemists. In addition, both France and England established royal
societies of educated scientists to meet and discuss their discoveries. The English Royal Society,
established in 1666, had some of the “greatest minds of the age” under its roof and whose early
members included Isaac Newton, Edmond Halley, Robert Hooke, Thomas Hobbes, and
Christopher Wren (Holmes). But amid the important figures who attended this establishment,
there is a historical absence of women scientists.
Despite being born into a middle class family, Maria Sibylla Merian came from a
disadvantaged life. Born into a family of Frankfurt printers in 1647, Merian lived with disease
and death throughout her life. Her father, Matthaus Merian the Elder, was a Swiss engraver and
publisher who died when Merian was only three years old. A year after her father’s death, her
mother married painter Jacob Marrel, who brought children from his previous marriage. Once
Marrel’s own children were grown, he left, leaving Maria and her mother on their own. In order
for a middle class business to survive everyone in the family had to work, so at twelve years of
age Merian and her mother had to provide for themselves and they continued to run the family
business that her stepfather and half-brothers had established. Merian, however, was not the only
girl who had a life of struggle, many women at that time were left to struggle when left by death
or abandonment.
Similary, Sophie Germain, a middle class girl of the 18th century, was one such daughter
whose parents were apprehensive towards her interest in academics. Born in Paris in 1776,
Germain was born into a wealthy family. Germain soon developed an interest in Mathematics at
the age of thirteen, after stumbling upon a book about Archimedes in her father’s library which
described how “Archimedes was so engrossed in the study of a geometric figure in the sand that
he failed to respond to the questioning of a Roman soldier [and] as a result he was speared to
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death" (Perl). Germain soon began teaching herself Mathematics, much to the disapproval of her
parents who believed such an interest was inappropriate for a young woman.
As a result, Germain began studying at night to escape her parents who went to such
measures as “ taking away her clothes once she was in bed and depriving her of heat and light to
make her stay in her bed at night instead of studying” (Swift). Despite her parents’ efforts,
Germain was determined and in retaliation, Germain wrapped herself in quilts and used hidden
candles to continue to study at night. Eventually realizing their daughters’ passion for
mathematics was “incurable,” they allowed her to learn (Swift). Had Germain’s family been a
part of aristocracy however, perhaps her interest in mathematics would have been more accepted.
Even though Merian and Germain came from different backgrounds, both were given an
education from which they were able to establish successful careers in the sciences.
Both Germain and Merian received two very different educations. In 1794, when
Germain was eighteen years old, the Ecole Polytechnique School was established. It was an
academy whose goal was to “train mathematicians and scientists for the country" (Swift). While
women were not allowed to enroll in the academy, Germain managed to obtain lecture notes for
several courses and study from them, giving her the opportunity to learn from many prominent
mathematicians of the day. Under the name of a former student M. LeBlanc, Germain submitted
a paper to J. L. Lagrange, whose work she greatly admired. Impressed by her work, Lagrange
disregarded her gender and instead recognized her abilities and became her mentor (Singh). With
a male to introduce her, Germain entered an elite circle of scientists and mathematicians she
never before could. Up until this point in her life, not only had her gender been a hindrance to
her, but so had her social status.
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During this time, it was socially acceptable for aristocratic women to be taught the
sciences and Mathematics so they could talk about it casually among friends. However, because
Germain was of the middle class this opportunity had passed her by (Swift). While Germain
pursued mathematics, Merian studied art and insects. In spite of her father’s death, Merian’s step
father was a flower painter who taught her illustration, drawing, paint mixing, etching, sketching
and oil and water painting (Fisher). Later during her life women would be excluded from
science, but in the origins of modern science many women including Merian were illustrators
and observers.
Regardless of their educations and the amount of support they received, both women
developed successful careers for themselves. Merian began publishing soon after her marriage,
at first focusing on “pretty flowers” and wrote her first illustrated book, The New Book of
Flowers in 1675, soon however, “bugs took over the pictures” (Scott). In her work, Merian was
especially interested in observing animal transformation such as a caterpillar’s metamorphosis
into a butterfly and depicted moths and butterflies in various stages of metamorphosis. Each
image was organized around a single plant and was accompanied by text in which she described
the colors, forms, and timing of each stage of transformation. During a time in which “how a
caterpillar changes into a butterfly was poorly understood” her work helped to disprove the
common belief that insects reproduced by “spontaneous generation from decaying matter”
(Maria Sibylla Merian & Daughters). At a time when insects were generally thought to be
“beasts of the devil” (Maria Sibylla Merian & Daughters), the beautiful and accurate paintings
of Merian revolutionized the science of entomology with her breathtaking illustrations of the
life cycles of insects.
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In contrast, throughout her career, Germain never married, her father funded her research
and supported her efforts to present herself to the community of mathematicians and for many
years, which was the only encouragement she received. Despite this, Germain continued her
research. Her mathematical work shifted from number theory to “more applied mathematics”
(Sophie Germain). When Napoleon authorized a prize for the best mathematician to explain the
law underlying the study of E. F. F. Chladni, which was the first "scientific visualization" of
two-dimensional harmonic motion, Germain’s entry was the only one. While it contained
mathematical flaws and was rejected, her approach was correct. In 1816 however, she entered
the contest for the third time and won with her paper “Memoir on the Vibrations of Elastic
Plates.” The prize from the academy was of immediate importance because it introduced her
“into the ranks of prominent mathematicians of the time” (Swift). The publication of this prize
gained her some attention but her gender kept her "always on the outside, like a foreigner, at a
distance from the professional scientific culture" (Sophie Germain). Throughout her career, one
of Germain’s goals was to prove a mathematical problem known as Fermat's Last Theorem.
In 17th century France, mathematician Pierre de Fermat proposed a challenge for future
generations, to prove that there are no whole number solutions for the equations:
x3 + y3 = z3
x4 + y4 = z4
x5 + y5 = z5
Although these equations appear similar to Pythagoras’ theorem (x2 + y2 = z2), Fermat claimed
that they had no solution. The difficulty in proving this case revolves around the fact that there
are an infinite number of equations and an infinite number of possible values for x,
y, and z (Singh). Nevertheless, Fermat claimed he had a proof. The proof was never written

Hasan 9
down, thus the challenge was to rediscover the proof of Fermat’s Last Theorem. When she came
to hear of this challenge, Germain worked on it for several years, eventually reaching the point
where she believed she had made an important breakthrough. She needed to discuss her ideas
with a fellow number theorist and decided that she would consult the German mathematician,
Carl Friedrich Guass, under a man’s name. Guass, who is widely acknowledged as being “the
most brilliant mathematician who has ever lived” (Singh) was impressed with Germain’s work
and decided to offer his knowledge. Germain had adopted a new approach to Fermat’s Last
Theorem that was far more general than previous strategies. Her immediate goal was not to
prove that one particular equation had no solution, but instead to say something about several
equations. Germain’s work on this problem was her greatest contribution to mathematics, but
she was not initially given credit for her work. Germain wrote to Guass that although she had
gained a reputation in Paris, she feared that the “great man” (Singh) would not take her
seriously because of her gender and, as a result, continued to write under the pseudonym
Monsieur le Blanc.
During a time in which women were not allowed to participate in the academic
community, women involved in the sciences such as Merian and Germain changed the
perspective of women and their capabilities. Charles Darwin believed that intellect correlates
with brain size, not by sex. Later, in 1865, Thomas Henry Huxley, nicknamed Darwin’s
bulldog, wrote his essay Emancipation – Black and White in which he explores the difference
between men and women. Huxley wrote women “are more excitable than men – prone to be
swept by tides of emotion, proceeding from hidden and inward as well from obvious and
external causes,” and female education does its best to “weaken every physical counterpoise to
this nervous mobility.” Women, Huxley wrote, are taught that “independence is unladylike; that
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blind faith is the right frame of mind; and that whatever we may be permitted, and indeed
encouraged, to do our brother, our sister is left to the tyranny of authority and tradition.”
Women are not meant to be “men’s guides nor their playthings,” but instead, are to be their
comrades and their equals. One would think that this theory would be expressed in today’s
society yet the division between men and women who enter science and math careers still
remains. In 2008, 41 percent of American male college freshman planned to major in science
and engineering compared to 30 percent of women (Marder). While it may be that certain areas
of science such as biology and behavioral sciences do attract more women than men, subjects
such as computer science, physics and engineering are “overwhelmingly male” (Marder). As of
2009, women make up 48 percent of America’s work force but only 24 percent of women have
a science, technology, engineering or math related job (Beede).
Today, many women don’t easily see how they can have children and meet the schedule
required for a scientific career. Granted, it can be difficult to juggle both the demands of being
out in the field conducting research while having a family, but as former president of the
Association of Women in Science, Donna Dean says, it is achievable. According to Dean there
aren’t enough role models for young women who hope to start a career in science. “If you don’t
see anyone like you,” Dean says, “then you wonder how you’re going to do this, a lot of young
women may be choosing early on not to pursue something because they believe it’s too hard”
(Jerpi) but it is possible. Merian and Germain, two young women who battled against the social
prejudice of the era, were revolutionaries. With a lack of formal training, Germain succeeded in
becoming a celebrated mathematician while Merian is remembered as someone with singular
focus on metamorphosis and in a larger sense, the importance of studying the animal's habitat
along with its anatomy. It is important that young women today recognize that they can be
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successful in scientific careers as these two women were. Women should not be intimidated in
entering a field that is considered male dominant, for centuries before them women not too
different from themselves were doing just that, ultimately making great discoveries for which
they are remembered today.
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